INTRODUCTION
============

Despite a rapid increase in the prevalence of diabetes worldwide, recent data from epidemiologic studies indicate that the prevalence of diabetic retinopathy (DR) is decreasing in many parts of the world \[[@B1][@B2][@B3]\]. Moreover, the prevalence of the severe form of DR, which leads to visual impairment, is also decreasing \[[@B4]\]. According to a recent report of health insurance data from Taiwan, there was a decreasing trend in the age-adjusted prevalence rates of sight-threatening DR, with a mean of 2.75% for women and 2.87% for men \[[@B5]\]. However, information regarding recent changes in DR prevalence or clinical practice patterns for diagnosis and treatment in Korea is scarce. To clarify this issue, we aimed to address comprehensive changes in DR epidemiology over recent years and to understand recent changes in the detection and treatment of DR in type 2 diabetes patients in Korea.

DIABETIC RETINOPATHY AMONG KOREAN TYPE 2 DIABETES: CURRENT FACTS & FUTURE TRENDS
================================================================================

DR is known to be one of the major causes of vision loss worldwide \[[@B6][@B7][@B8]\]. As the consequence of a very considerable increase in the prevalence of diabetes in Korea, many more Koreans will suffer from DR in the near future \[[@B9]\]. In 1998, the incidence of DR in Korea was reported to be 44.4/1,000 people/year, though by 2013, the incidence of DR had reportedly increased to 56/1,000 people/year \[[@B10][@B11]\]. However, since the study participants and follow-up periods were different, it is difficult to compare figures from these two reports directly. While the increase in incidence of DR amongst Koreans undoubtedly mirrors the rapid increase of diabetes in the general population, improvements in DR screening during the past decade have also resulted in better detection of DR (and thus a further increase in DR incidence) \[[@B12]\]. According to data from the National Insurance Service Survey conducted by the Korean Diabetes Association, about 98% of all diabetic patients underwent at least one dilated fundus examination in the period 2006 to 2013. In addition, 80% of patients underwent a dilated fundus examination every 2 years during this period. However, when it came to continuity of screening (defined as an annual dilated fundus examination), the proportion was much lower. Thus, only 24% of patients underwent an annual dilated fundus examination in 2006, and this increased to 30% in 2013. This level of continuity of screening was much lower in comparison to that in other countries, where continuity of screening levels of 50% have been reported \[[@B13][@B14][@B15]\]. Therefore, a greater effort from diabetes care providers is necessary to improve continuity of screening for DR, which is crucial for the management of diabetes-related complications.

According to recent National Insurance Service Survey results, the prevalence of DR remained steady in the period between 2006 and 2013 (14% vs. 16%) \[[@B12]\]. However, complacence over this result would be misplaced, since the prevalence of DR may not as of yet reflect the recent rapid increase in the diabetic population during the same study period. Indeed, there may be a considerable time lag between the development or progression of DR and onset of diabetes. Longitudinal studies are required to follow the development of DR once diabetes has been diagnosed. Among patients with diabetes who had DR, the proportion of patients who had less than 0.1 best corrected visual acuity decreased from 2.0% (4,820/237,267) in 2006 to 0.8% (3,572/431,964) in 2013 ([Fig. 1](#F1){ref-type="fig"}).

The introduction of an intravitreal injection of anti-vascular endothelial growth factor (anti-VEGF) for DR has had a huge impact on the DR treatment paradigm worldwide \[[@B16][@B17][@B18][@B19]\]. And intravitreal injection of anti-VEGF agent has now become the principal treatment modality for diabetic macular edema. A Diabetic Retinopathy Clinical Research Network (DRCR.net) study (one of several clinical studies reporting similar results) has presented evidence that eyes receiving anti-VEGF therapy for diabetic macular edema demonstrate better long-term vision improvements than eyes managed with conventional laser or combination treatments \[[@B18]\]. Moreover, due to the extensive use of anti-VEGF intravitreal injections, the number of patients requiring laser treatment or vitrectomy is likely to decrease substantially. According to figures provided in the National Insurance Service Survey, the number of patients who received laser treatment or underwent vitrectomy decreased during the 2006 to 2013 period ([Fig. 2](#F2){ref-type="fig"}). The proportion of patients who received laser or vitrectomy decreased by almost half (laser, 7% vs. 11%; vitrectomy, 2% vs. 7%) during this period \[[@B12]\]. However, it is still too early to conclude that anti-VEGF treatment will completely replace other treatment modalities (including laser treatments). The short-term effect of anti-VEGF treatment and the need for subsequent multiple injections (which can be a substantial economic burden for DR patients) remain significant disadvantages.

Among the important advancements in DR diagnosis over the past decade, the increasing role of ultrawide field fundus imaging is noteworthy \[[@B20][@B21][@B22]\]. Ultrawide field fundus imaging allows up to 200° of the peripheral retina to be captured in a single frame. Thus, ultrawide-field imaging visualizes a 3.2 times larger retinal surface area than conventional methods \[[@B20][@B21][@B22]\]. Moreover, ultrawide field fundus fluorescein angiography images allow visualization of more than twice the area of nonperfusion and neovascularization in comparison with more conventional fundus fluorescein angiography \[[@B20][@B21][@B22]\]. Improved visualization of the retinal periphery through ultrawide field fundus imaging may result in earlier diagnosis and better treatment results. In addition, there is the convenience of retina examinations without mandatory pupil dilation.

There have been extensive attempts to develop new diagnostic modalities to help in the early diagnosis of DR. The potential use of retinal vessel changes as a unique diagnostic marker for DR is one field of particular interest \[[@B23][@B24][@B25]\]. Retinal vessel diameter has commonly been associated with various systemic pathologic vascular diseases such as stroke and ischemic heart disease \[[@B26][@B27][@B28][@B29]\]. Klein et al. \[[@B28]\] reported that retinal vessel caliber is independently associated with risk of incident nephropathy, lower extremity amputation, and stroke mortality in persons with type 2 diabetes. More recently, changes in retinal vessel caliber (mainly decrease of retinal vessel diameter) in eyes with diabetic macular edema following laser treatment or intravitreal injections have been reported \[[@B26]\]. A potential role for systematic observation of retinal vessel change to monitor treatment response for diabetic macular edema has been proposed. However, until recently, adequate information regarding the relationship between retinal vessel changes and DR has not been available. Additional studies to determine the clinical implications of retinal vessel changes regarding DR are essential.

Although recent advancements in digital technologies have helped to improve diagnostic accuracy and effectiveness in many medical fields, several such developments have helped transform the diagnosis of diabetes. In particular, telemedicine programs have the capability to distribute quality eye care to any location \[[@B30][@B31][@B32][@B33]\]. In addition, various programs have recently become available for automated or semi-automated DR detection using fundus images \[[@B28][@B29][@B30]\]. Most of these programs report outstandingly high sensitivity and specificity \[[@B30][@B31][@B32][@B33]\]. Hence, automated detection of DR using fundus images may improve accessibility and cost-effectiveness for DR screening in the near future.

CONCLUSIONS
===========

Knowledge that the majority of type 2 diabetes patients have undergone at least one dilated fundus examination during 2006 to 2013 is a relief, as is the news that visual impairment among patients with type 2 diabetes maybe decreasing. In addition, several advancements in the diagnosis and treatment of DR have been made. Nevertheless, we need to focus on improving the continuity of DR screening and to achieve this, comprehensive and continuous effort is needed from both doctors and patients.
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